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METHOD FOR MAKING CARGO LINERS 
AND MATS WITH CHANNEL EDGE 



BACKGROUND OF THE INVENTION 

1 . Field of the Invention: 

This invention relates generally to a method for making cargo liners and floor mats 
for vehicles. More particularly, but not by way of limitation, the present invention relates 
to a thermoforming process for producing cargo hners or floor mats for vehicles v^hich 
include a channel edge about at least a portion of the perimeter of the liners or mats. 

2. Background: 

Cargo liners for pickup trucks, SUVs, vans, and even automobile trunks are well 
known in the art, as are floor mats for all types of vehicles. A common method for 
manufacturing such devices is a plastic thermoforming process, in particular vacuum or 
pressure forming. 

Vacuum forming and pressure forming are well known in the art. Generally, to 
vacuum form a plastic article, a mold is produced, either as a male likeness of the article over 
which material will be drawn, or a female likeness of the article into which material will be 
drawn. The mold is typically drilled with small passageways through which air may pass 
from the molding surfaces to the backside of the mold. A sheet of plastic is then heated until 
it becomes extremely pliable. The heated plastic is then placed adjacent the mold and 
vacuum is applied to the backside of the mold. Air passes through the passageways to create 
low pressure at the surface of the mold, thereby drawing the heated plastic tight against the 
mold so that the plastic takes on the shape of the mold. The plastic is then cooled and the 



molded sheet is lifted off the mold. Alternatively, in some cases, compressed air is applied 
to the backside of the mold so that the molded plastic is blown off of the mold. In a final 
step, surplus material is trimmed from the edge of the molded article, typically with a router. 

Pressure forming is performed in much the same maimer except, compressed air is 
applied to the heated sheet to press it onto the mold. In a sense, this is the same as the 
vacuum operation in that relatively high pressure air is on the outside of the plastic sheet and 
relatively low pressure air is on the mold side of the plastic sheet. 

In either operation, water or forced air may be used to expedite cooling of the molded 

article. 

While other methods are applicable to forming cargo liners and floor mats, 
thermoforming of sheet materials has proven to provide a cost effective method of producing 
finished product of consistent quaUty. However, a limitation of thermoforming arises in the 
subsequent trimming operation to remove surplus material from the perimeter of the article. 
A trimming guide may be used to guide the router operator in trimming the article. While 
a guide may work quite well when all of the trimming occurs in a single plane, the guide may 
become quite complex when trimming complex articles. Furthermore, the trimming 
operation may introduce some variability into the dimensions of the finished article and it 
is often difficult to produce a straight edge of consistent width. 

Articles formed of relatively soft material may be hand trimmed using a knife. 
Unfortunately, hand trimming will often leave the trimmed edge of part irregular and the 
consistency of the operation is dependent on the skill of the individual. In addition, hand 
trimming places relatively large stresses on the wrists of the individual performing the 



operation. 

Therefore it can be seen that there is a need for a method for making cargo liners and 
floor mats using a thermoforming process which faciUtates trimming of the molded part in 
a secondary operation. 

It is thus an object of the present invention to provide a method for thermoforming 
a cargo liner or floor mat wherein a channel edge is formed during the molding process to 
facilitate cutting and to provide an improved article. 

SUMMARY OF THE INVENTION 

The present invention provides a method for making cargo liners and floor mats using 
a plastic molding process. In the inventive process, a steel rule or a groove is incorporated 
into the mold to produce a ridge in the molded part to facilitate subsequent trimming. 

In a preferred embodiment, when heated plastic is drawn over a steel rule during a 
thermoforming process, a channel edge is formed in the plastic article about its perimeter. 
During a subsequent trimming operation to remove surplus material, trimming is performed 
on the ridge created by the steel rule thereby reducing variations in the edge which result 
fi-om the trimming operation to produce an edge which enhances the appearance of the 
finished article with less dependance on operator skill during the trimming operation. An 
article produced by the inventive process will include a channel edge about at least a portion 
of its perimeter. 

While the inventive process is applicable to virtually any molding operation which 



requires a subsequent trimming operation, it is especially well suited to thermoforming of 
plastic sheet materials. By way of example and not limitation, such processes include 
vacuum forming, pressure forming, and rotational molding. Furthermore, such forming may 
involve either a male mold or a female mold. 

Further objects, features, and advantages of the present invention will be apparent to 
those skilled in the art upon examining the accompanying drawings and upon reading the 
following description of the preferred embodiments. 



BRIEF DESCRIPTION OF THE DRAWINGS 



FIG. 1 provides an elevational view of a cargo liner made with the inventive method 
in its general environment. 

FIG. 2 provides a cutaway view of a prior art mold with a sheet of plastic material 
drawn over the mold. 

FIG. 3 provides a cutaway view of the an inventive male mold incorporating a steel 

rule. 

FIG. 4 provides a cutaway detail of an inventive male mold incorporating a steel rule. 

FIG. 5 provides a cutaway view of a cargo liner made with the inventive method prior 
to the trimming operation. 

FIG. 6 provides a cutaway view of a cargo liner made with the inventive method after 
the trimming operation. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 



Before explaining the present invention in detail, it is important to understand that 
the invention is not limited in its application to the details of the construction illustrated and 
the steps described herein. The invention is capable of other embodiments and of being 
practiced or carried out in a variety of ways. It is to be understood that the phraseology and 
terminology employed herein is for the purpose of description and not of limitation. 

The inventive method preferably relates generally to the thermoforming of plastic 
liners. By way of example and not limitation, the inventive method is ideally suited for the 
production of cargo liners for trucks, sport utility vehicles, automobile trunks, boats, etc. and 
for floor mats for vehicles in general. The inventive thermoforming method produces a ridge 
in the molded article which greatly facilitates trimming, enhances the appearance of the 
finished article, and improves the structural integrity of the finished article. 

Thermoforming processes include vacuum forming, pressure forming, rotational 
molding, and the like. Thermoforming processes may utilize either a male mold wherein the 
plastic material is drawn over the mold, a female mold wherein the material is drawn into the 
mold, or a combination of both male and female details incorporated into a single mold. The 
inventive method is applicable to all such thermoforming processes. For the sake of 
simplicity, the preferred embodiment of the inventive method will be discussed in reference 
to a vacuum forming process however the invention is not so limited. 

Referring first to FIG. 3 and 4, a preferred embodiment of a mold for use with the 
inventive method includes a steel rule 12 incorporated into male mold 14, rule 12 being 



spaced substantially an equal distance 16 from the perimeter 26 of article 32 at all points 
along its path. The mold 14 is drilled with small passageways (not shown) such that air may 
pass freely from the molding surfaces 20 to the backside 22 of the mold. When vacuum is 
apphed to the backside of mold 14, low pressure will be present at the molding surfaces 20. 
A sheet of thermoplastic material 24 is heated until the sheet 24 becomes extremely pliable. 
Sheet 24 is then placed against the surface of mold 14 and vacuum is applied to the backside 
22 of mold 14, drawing sheet 24 tightly over mold 14. Steel rule 12 creates a ridge in sheet 
14 which follows perimeter 26 of article 32. Sheet 24 is preferably cooled with water or 
forced air to accelerate the cooling process. Once cooled, sheet 24 is lifted from mold 14, 
or altematively compressed air may be apphed to the backside 22 of mold 14 to remove sheet 
24 from mold 14. The shape impressed upon sheet 24 by mold 14 will remain upon removal 
of sheet 24 from mold 14. With the exception of the steel rule 12, the process described 
above is a vacuum forming process which is known in the art. 

A prior art method of thermoforming is depicted in FIG. 2. Typically with a 
thermoformed article 102, surplus material 100 must be trimmed from around the molded 
article 102. A router is often used to perform this operation however, a guide or template is 
often used to improve the dimensional consistency and quality of such articles. Relatively 
soft thermoplastic materials may be hand trimmed with a knife to separate the molded part 
from the surplus material. However, hand trimming resuUs in dimensional inconsistencies 
along the edges of these articles. 

Trimming of articles formed by the inventive method requires no such guide or 
template. Instead, a router or saw is located a predetermined distance above a table top such 



that any material above a certain height will be removed and any material below the height 
will remain untouched. The height preferably being lower than the height of the ridge 30 
(FIG. 5) created in sheet 14 by steel rule 12. Thus, when ridge 30 is passed under the router, 
trimming of the article will thus occur along ridge 30 as shown by the drawn line in FIG. 6. 
It will be obvious to those skilled in the art that the dimensions of article 32 (FIG. 6) will be 
determined by the position of ridge 30 independent of the skill of the operator performing 
the trimming and, furthermore, that no guides or templates are required to perform such 
trimming. 

Relatively soft materials may be easily hand trimmed with a knife. The groove which 
is inherently formed on the side opposite the ridge, acts as a guide for the knife during a hand 
trimming operation. It will be apparent to those skilled in the art that the material at the 
bottom of the groove will be thinner than the original sheet of material thus reducing stresses 
placed on the wrists of the individual performing the hand trimming operation. These 
features facilitate faster, more accurate trimming resulting in increased production and lower 
scrap rates due to improper trimming. 

Once trimmed, article 32 includes a substantially vertical peripheral wall portion 31, 
a transverse outer edge portion 33 and a nub 35, thus forming a channel edge 34, the width 
of which corresponds to the distance 16 between mold 14 and steel rule 12. Channel edge 
34 provides an enhanced appearance to article 32 over articles produced by prior art methods. 
In addition, channel edge 34 improves the structural integrity of article 32. 

In another embodiment, a groove is provided about the perimeter of a female mold. 
The groove is provided with passageways periodically about its path to ensure that the sheet 
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will be drawn into the groove during the forming operation. The forming operation for a 
female mold is similar to the forming operation with a male mold 14 discussed hereinbefore. 
The sheet is first heated, placed over the opening of the cavity, vacuum is applied to the 
backside of the mold thereby tightly drawing the sheet into the cavity. After cooling, the 
sheet is removed from the cavity or, alternatively, compressed air may be applied to the 
backside of the cavity to separate the sheet from the mold. Trimming of an article molded 
in a female mold is identical to the trimming of article 24 formed over male mold 14. 

A cargo liner 110 produced by the inventive method is shown in FIG. 1. Cargo liner 
110 includes a channel edge (not shovra) which is formed as article of the inventive method. 
Preferably, the channel edge is of substantially uniform width giving cargo liner 110 an 
enhanced appearance as compared to liners produced by prior art methods. 

Although the inventive method is discussed herein and described in reference to the 
production of a cargo liner, it is equally applicable to the production of floor mats for 
vehicles or any other type of formed liner. 

As will be apparent to those skilled in the art, sheet goods for thermoforming are 
available in a variety of materials and thicknesses. The inventive method is applicable to all 
such sheet goods. 

Thus, the present invention is well adapted to carry out the objects and attain the ends 
and advantages mentioned above as well as those inherent therein. While presently preferred 
embodiments have been described for purposes of this disclosure, numerous changes and 
modifications will be apparent to those skilled in the art. Such changes and modifications 



are encompassed within the spirit of this invention as defined by the appended claims. 
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